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Figure 1. Reaction mechanism of the formation of lutidine derivative.
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Figure 2. Relative energies of Dimethyl compound along the reaction coordinate at B3LYP/6-31G** level. Units are shown in kcal/mol.
DOI: 10.2477/jccj.2015-0006 33
?????Phenyl??????????Phenyl????
?????????????????????????
?????
Figure 3?1???H2SiO?Dimethyl????????
???????TS???Figure ??????????
??40.06 kcal/mol????????????????
?????1???H2O??????????????
??????????????????????H2SiO
?Si?4??O??????????????? [17]?
??PCM?????1???H2O????4??5?
Dimethyl?????????????????????
????Figure ?Figure 4????
Figure 3. Schematic view of 4, TS, and 5 of Dimethyl compound with one H2SiO molecule at PCM MP2/6-31G** level. Thick 
arrows show the movement of the protons.
Figure 4. Schematic view of 4, TS, and 5 of Dimethyl compound with one water molecule at PCM MP2/6-31G** level.
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Theoretical Study on Reaction Mechanism of  
Lutidine Derivative Formation
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The reaction mechanism of lutidine derivative formation, 3, 5-diacetyl-1, 4-dihydro-2, 6-Dimethylpyridine, 3, 
5-dibenzoyl-1, 4-dihydro-2, 6-dimethylpyridine and 3, 5-dibenzoyl-1, 4-dihydro-2, 6-diphenyl-pyridine from the cor-
responding β-diketone is studied by using B3LYP/6-31G** level and partly MP2/6-31G** level. The optimized struc-
tures and the transition state structures of all the elementary reactions are calculated. The activation energy of the 
elementary reaction of the formation of reaction intermediate FLUORAL-P is greatly reduced from 47.15 kcal/mol to 
25.35 kcal/mol at PCM MP2/6-31G** level when adding one H2O molecule.
Keywords: molecular orbital, sick building syndrome, lutidine derivative, formaldehyde, FLUORAL-P
